Introduction
Some connections between A-calculus and category theory have been known. Among them, it has been known by Lambek that cartesian closed categories (ccc in short) can be identified with extensional typed $\lambda$ -calculus (cf. Lambek [5] , Lambek & Scott [6] ). In this note , we introduce the notion of $ad_{J}$ unction of semifunctors (for simplicity we refer this as "semi adjunction") and ,by the aid of this notion, we define the notion of semi cartesian closed category (semi ccc in short). Some categorical and algebraic systems introduced incorporating with A-calculus will turn, special cases of semi ccc.
Another interesting connection between ccc and A-calculus is Scott $s$ embedding of $\}_{\backslash }$ -theory into a ccc (cf. Scott [9] ). (This will be referred as Scott embedding.) We will show that any semiadjunction is embedded in an adjunction (of functors) and Scott embedding is its special case.
Adjunction of semifunctors.
In this section, the notions of semifunctors and adjunction of them are introduced, and some basic facts are shown. A morphism $f$ such that $dom(f)=codom(f)$ and $f^{\circ}f=f$ will be called tdemponent, and the object $dom(f)$ is denoted by $\partial f$ . Let $f$ and $g$ be objects of A. Then hom-sets are defined by
The canonical embedding functor
This was first introduced by M. Kroubi [4] for an entirely different purpose. Scott [9] used the same idea (independently from Karoubi) to embed A-theory into a ccc, and Lambek and Scott [9] pointed out Scott's construction'can be regarded as a Karoubi envelope.
Definition.
For clarity, we will denote morphism function and object function of a functor $G$ by $G_{m}$ and $G_{o}$ , respectively. Assume that
Obviously, 
This a is called the completion of a By the naturality of $\alpha$ and the assumption $f\in\tilde{A}( [7] for the definition of a map of adjunctions.) 2.1.1. Remark.
The second semiadjunction in the definition of semi ccc is a $sem'|.adjunc\ell\iota onw\iota th$ a parameter $Y$ (Cf. MacLane [7] for adjunction with a parameter) By a semiadjunction version of MacLane [7, IV, 7 
Definition
A category A equipped with such an algebraic structure is callcd an a $lgebra\dot{\tau}_{\backslash }c$ semi $ccc$
Rcmark
The conditions (5) and (6) of the algebraic semi ccc are superfl uous in a sense. In fact, they are not necessary to prove "if part" of Theorem 22.1 If A has an $ob_{j}ectA_{0}$ and satisfies (1) $arrow(4)$ , then set $1=A_{0}$ and set 1 $B^{=\wedge}(q)$ , where $q:B\cross A_{0}arrow A_{0}$ . Then they satisfy the condition (5) Let $g_{0}arrow$ $S_{0}=$ $(<*, *>, . , ev)$ be an algebraic structure on A satisfying (1) $arrow(5)$ . Set $ev_{1}=ev^{\circ}<p,$ $q>$ . Then $s_{1}=$ $(<*, *>r. , et_{1}^{J})$ satisfies the conditions (1) $-(6)$ and $S_{0}$ and $S_{1}$ give the same ccc. Furthermore, the same equations on X-terms hold in $S_{0}$ and $S_{1}$ in the sense of the semantics of section 3. [3] .)
Theorem Let
Weak cartesian closed monoid of Lambek &Scott [6] can be defined as a CCM may not satisfying the condition (6) of Theorem 2.2.1. But the condition is superfluous as was noted in 22.3 So the notion of weak cartesian closed category is essentially equivalent to the notion of CCM.
Yokouchi's C-domain is another description of weak cartesian closed monoid with the condition (5) but without the condition (6). See Yokouchi [10] for a discussion on the equivalence of C-domain and CCM. Hence a semi ccat is a semi ccc It is easy to check that the notion of semi ccat is essentially equivalent to the notion of Church algebraic theory of 0btulowicz & Wiweger [8] . A semi ccat or a Church algebraic theory is a categorical description of a $\lambda\beta$ -theory (in the sense of Barentregt [2] .) Let (C) $U,$ $x,$ $j$ ) be a categorical model of X-calculus in the sense of Koymans $ [3, 3] $ . Then the full subcategory $\{U^{m}|m\in N\}$ of $C$ is an algebraic theory. By the aid of the morphism $x$ and $j$ , the algebraic theory turns to be a semi ccat, say $T(C, U, \tau, j)$ A model of a semi ccat A in $(C, U, x, j)$ is a semi ccc morphism from A to $T(C, U, \tau)j)$ Then, by Theorem 2.3. and Proposition 12. 10, there is an identical model in A for any semi ccat A (completeness theorem of semi ccat) 3 . Typed $\lambda\beta$ -theory and semi ccc.
As was shown in the previous section semi ccc is a generalization of some categorical or algebraic systems corresponding to non-extensional X-calculus. We will introduce the notion of typed $\lambda\beta$ -the $0\tau y$ (wrth $pal7^{\cdot}lg$ ) and relate it to semi ccc. A similar but extensional typed $\lambda$ -theory can be found in Lambek & Scott [6] and Yokouchi [10] . We will follow the way of Lambek &Scott [6] .
Definition.
A typed $\lambda\beta$ -theory is a typed equational theory equipped with the following data:
(1) The set of types is closed under cartesian product $A\cross B$ and exponential A. There is a special type 1. 
